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 ﻛﺮده اﻧﺪ.ﻫﺎي دارورﺳﺎﻧﻲ وزﻳﻜﻮﻟﻲ ﭘﻴﺸﺮﻓﺖ ﺑﺰرﮔﻲ در زﻣﻴﻨﻪ دارورﺳﺎﻧﻲ اﻳﺠﺎد ﺳﺎﻣﺎﻧﻪ ﻣﻘﺪﻣﻪ:
ﺑﻬﺒﻮد ﻋﻤﻠﻜﺮد ﻓﺎرﻣﺎﻛﻮﻟﻮژﻳﻚ ﺑﺴﻴﺎري از ﺗﺮﻛﻴﺒﺎت در ﺑﺮاﺑﺮ  دارورﺳﺎﻧﻲ ﻧﻴﻮزوﻣﺎل ﺑﻪ ﺻﻮرت ﺑﺎﻟﻘﻮه ﺑﺮاي
ﻳﻚ ﺳﻴﺴﺘﻢ دارورﺳﺎﻧﻲ ﻧﻮﻳﻦ ﺑﺮاي  ﺑﻪ ﻋﻨﻮانﻫﻤﭽﻨﻴﻦ ﻣﻲ ﺗﻮاﻧﺪ  اﻳﻦ ﺳﺎﻣﺎﻧﻪ اﺳﺖ.ﻫﺎ ﻣﻮﺛﺮ ﺑﻴﻤﺎري
اﺳﺘﻔﺎده  ﻪ، ﺗﻤﺎﻳﻞ ﺑﻳﻲاﻣﺮوزه ﺑﻪ ﻋﻠﺖ ﻋﻮارض ﺑﺎﻻي داروﻫﺎي ﺷﻴﻤﻴﺎ داروﻫﺎي ﻛﻢ ﻣﺤﻠﻮل اﺳﺘﻔﺎده ﺷﻮد.
اﺳﺖ. ﻛﻮرﻛﻮﻣﻴﻦ ﻣﺎده اﺻﻠﻲ رﻳﺰوم ﮔﻴﺎه زردﭼﻮﺑﻪ اﺳﺖ و ﻋﻤﻠﻜﺮد از داروﻫﺎي ﮔﻴﺎﻫﻲ اﻓﺰاﻳﺶ ﻳﺎﻓﺘﻪ 
ﻟﻴﻜﻦ اﻳﻦ  ،ﻫﺎ از ﺟﻤﻠﻪ اﺧﺘﻼﻻت ﭘﻮﺳﺘﻲ ﺑﻪ اﺛﺒﺎت رﺳﻴﺪه اﺳﺖاﻳﻦ ﻣﺎده در درﻣﺎن ﺑﺴﻴﺎري از ﺑﻴﻤﺎري
 ﺎتﻴﺧﺼﻮﺻ ﻲو ﺑﺮرﺳ ﻪﻴﺗﻬ ،ﻌﻪﻣﺎده ﺣﻼﻟﻴﺖ و ﻧﻔﻮذ ﭘﻮﺳﺘﻲ ﺑﺴﻴﺎر ﭘﺎﻳﻴﻨﻲ دارد. ﻟﺬا در اﻳﻦ ﻣﻄﺎﻟ
 رده يﻫﺎ ﺑﺮ روآن ﺘﻪﻴﺴﻴﺘﻮﺗﻮﻛﺴﻳﺳﺎ ﻲو ﺑﺮرﺳ ﻦﻴﻛﻮرﻛﻮﻣ ﻮزوﻣﺎلﻴﻧ يﻫﺎﻮنﻴﻓﺮﻣﻮﻻﺳ ﻳﻲﺎﻴﻤﻴﻜﻮﺷﻳﺰﻴﻓ
  ﺑﺮاي ﺣﺼﻮل ﺑﻪ ﻓﺮﻣﻮﻻﺳﻴﻮﻧﻬﺎﻳﻲ ﭘﺎﻳﺪار و ﻣﻨﺎﺳﺐ اﻧﺠﺎم ﮔﺮﻓﺖ. 7-FCMو  3T3 ﻲﺳﻠﻮﻟ ﻫﺎي 
ﻧﺪ. اﻧﻮاع ﺷﺪ ﺗﻬﻴﻪ ﻧﺎزك ﻻﻳﻪ ﻫﻴﺪارﺗﺎﺳﻴﻮن روش ﺑﻪدر اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﻴﻮزوم ﻫﺎي ﻛﻮرﻛﻮﻣﻴﻦ  :روش ﻛﺎر
و  06، 04، 02ﻴﻦ )ﺗﻮﺋ ﻫﺎﭘﻠﻲ ﺳﻮرﺑﺎت و (08و  06، 04، 02 اﺳﭙﻦ ) اﺳﺘﺮﻫﺎي ﺳﻮرﺑﻴﺘﺎنﻣﺨﺘﻠﻔﻲ از 
ﻫﺎي اﻳﺠﺎد ﻧﻴﻮزوم در ﺗﻬﻴﻪ ﻓﺮﻣﻮﻻﺳﻴﻮن ﻫﺎي وزﻳﻜﻮﻟﻲ اﺳﺘﻔﺎده ﺷﺪﻧﺪ. ﺳﭙﺲ ﻛﻠﺴﺘﺮول در ﺣﻀﻮر  (08
 روش ﺑﻪ ﻛﻮرﻛﻮﻣﻴﻦ ﻣﻘﺪار ﻦﺗﻌﻴﻴ .ﻮر داده ﺷﺪاز ﻓﻴﻠﺘﺮ ﻋﺒﺷﺪه ﺑﻪ ﻣﻨﻈﻮر ﻛﺎﻫﺶ اﻧﺪازه ذره اي 
 ortiv nIﺑﺮرﺳﻲ . ﮔﺮﻓﺖ ﺻﻮرت ﻧﺎﻧﻮﻣﺘﺮ 024 جﻣﻮ ﻃﻮل در ﻛﻪ siV/VU اﺳﭙﻜﺘﺮوﻓﺘﻮﻣﺘﺮي
ﺑﺮاي ﺑﺮرﺳﻲ ﺟﺪا ﺷﺪن اﺟﺰا، ﺑﺮرﺳﻲ آزادﺳﺎزي  ﻣﻴﻜﺮوﺳﻜﻮﭘﻲ ﻣﺸﺎﻫﺪه ﺷﺎﻣﻞ ﻫﺎﻧﻴﻮزومﻧﺎﻧﻮ ﺧﺼﻮﺻﻴﺎت
وﺟﻮد ﻣﺎﻫﻪ،  6در ﻃﻮل دوره ﭘﺎﻳﺪاري ﻓﻴﺰﻳﻜﻲ ﺑﺮرﺳﻲ  ، ايذره اﻧﺪازه ﺗﻮزﻳﻊﻛﻮرﻛﻮﻣﻴﻦ از ﻧﻴﻮزوم ﻫﺎ، 
در ﻧﻬﺎﻳﺖ ﺳﻤﻴﺖ  ﮔﺮدﻳﺪ. ﻣﻄﺎﻟﻌﻪ يﺳﺎزﻣﺤﺒﻮس درﺻﺪ اﻧﺪازه ﮔﻴﺮي،ﺖﻗﻄﺮه ﺳﻮرﻓﺎﻛﺘﺎﻧ ﻳﺎ ﻛﺮﻳﺴﺘﺎل
  ﺑﺮرﺳﻲ ﮔﺮدﻳﺪ. TTMآزﻣﻮن ﻫﺎي ﻛﻮرﻛﻮﻣﻴﻦ ﺑﻪ وﺳﻴﻠﻪ ﺳﻠﻮﻟﻲ ﻧﺎﻧﻮﻧﻴﻮزوم
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  04 neewT / lortselohC ﻓﺮﻣﻮﻻﺳﻴﻮن ﺗﻨﻬﺎ ،ﻛﻮرﻛﻮﻣﻴﻦ ﺸﻜﻴﻞ ﺷﺪهﺗ ﻫﺎيﻧﻴﻮزوم ﺗﻤﺎم ﻣﻴﺎن در ﻧﺘﺎﻳﺞ:
ﭘﺎﻳﺪاري و اﻧﺪازه ذره اي ﻪ دﻟﻴﻞ ﭘﺲ از ﻓﻴﻠﺘﺮاﺳﻴﻮن ﺑ ﻛﻮرﻛﻮﻣﻴﻦ 0/50  v/w %ﺣﺎوي  )v/v % 05:05(
ﻧﺎﻧﻮﻣﺘﺮ  574در ﺣﺪود   ﻫﺎﻧﻴﻮزوم ايذره اﻧﺪازه ﻣﺘﻮﺳﻂ. ﺷﺪ اﻧﺘﺨﺎب ﺑﺮﺗﺮ ﻓﺮﻣﻮﻻﺳﻴﻮن ﺑﻪ ﻋﻨﻮان ﻣﻨﺎﺳﺐ
 ﺣﺮارت درﺟﻪ در ﻣﺎه 6 ﻃﻲ در ايذره اﻧﺪازه ﺗﻐﻴﻴﺮات ﻛﻤﺘﺮﻳﻦ ﺑﻪ ﻋﻠﺖ ﺷﺪه ﺗﻬﻴﻪ ﻫﺎيﻧﻴﻮزوم ﺑﻮد.
ﺑﻮد.  درﺻﺪ 87/5 ﻛﻮرﻛﻮﻣﻴﻦ ﺳﺎزيﻣﺤﺒﻮس درﺻﺪﺣﺪاﻛﺜﺮ داﺷﺘﻨﺪ. ﺧﻮﺑﻲ ﻳﺨﭽﺎل ﭘﺎﻳﺪاري ﻓﻴﺰﻳﻜﻲ 
در ﻧﻬﺎﻳﺖ  درﺻﺪ اﺳﺖ. 81/7ﺑﺮاﺑﺮ  دﻗﻴﻘﻪ، 003ﻫﺎ ﭘﺲ از ﮔﺬﺷﺖ ﻣﻴﺰان آزادﺳﺎزي از ﻧﻴﻮزوم
روي  ﻛﻤﻲ ﺳﻤﻴﺖ ﺣﺎﻟﻲ ﻧﺸﺎن داد در  7-FCMﺳﺮﻃﺎﻧﻲ  ﻫﺎيﻲ ﺑﺎﻻ روي ﺳﻠﻮلﻓﺮﻣﻮﻻﺳﻴﻮن ﺑﺮﺗﺮ ﺳﻤﻴﺘ
  ﻣﺸﺎﻫﺪه ﺷﺪ. 3T3رده ﺳﻠﻮﻟﻲ ﺳﺎﻟﻢ 
 ﻧﮕﻬﺪاري زﻣﺎن در ﻫﺎﻧﻴﻮزوم ﺧﻮب ﭘﺎﻳﺪاري، ﺗﺮﻛﻴﺐ ﺑﺎﻻي ﺳﺎزيﻣﺤﺒﻮس درﺻﺪ ي:ﮔﻴﺮﻧﺘﻴﺠﻪ و ﺑﺤﺚ
و  ﺷﺪه ﻣﺤﺒﻮسﻛﻮرﻛﻮﻣﻴﻦ  ﻛﻨﺪ ﺳﺎزي آزاد و ﻣﻨﺎﺳﺐ ايذره اﻧﺪازه ﺗﻮزﻳﻊ ﻳﺨﭽﺎل، ﺣﺮارت درﺟﻪ در
 ﻫﺎيﻧﻴﻮزوم از اﺳﺘﻔﺎده ﻣﻮﻓﻘﻴﺖ اﺣﺘﻤﺎل ﺳﺮﻃﺎﻧﻲﻫﺎي ﺳﻠﻮﻟﻲ ﻃﺒﻴﻌﻲ و ﻫﻤﭽﻨﻴﻦ ﺳﻤﻴﺖ ﻣﻨﺎﺳﺐ روي رده
  .ﻛﻨﺪﻣﻲ ﻣﻄﺮح را دارو و ﻳﺎ ﺗﺰرﻳﻘﻲ ﻣﻮﺿﻌﻲ ﻛﺎرﺑﺮد ﺟﻬﺖ در ﺷﺪه ﺗﻬﻴﻪ
ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ  ،ﭘﺴﻮرﻳﺎزﻳﺲ، ﻣﻼﻧﻮﻣﺎ، اﺧﺘﻼﻻت ﭘﻮﺳﺘﻲ ﭘﺎﻳﺪاري،،ﻛﻮرﻛﻮﻣﻴﻦ ،ﻧﻴﻮزوم :ﻛﻠﻴﺪي ﻛﻠﻤﺎت
  .7-FCMرده ﺳﻠﻮﻟﻲ ، 3T3 رده ﺳﻠﻮﻟﻲ
 ﻲﺳرﺎﻓ ﻪﺻﻼﺧ    3 
Abstract 
Introduction and background: Vesicular drug delivery systems made a major progress in drug 
delivery technology. Niosomal drug delivery is potentially efficient to improve pharmacological 
function of many compounds against diseases. This system also can be a novel drug delivery 
system for insoluble drugs. Nowadays due to high adverse effect of chemical drugs, attention to 
herbal drugs has been increased. Curcumin is the main compound of turmeric rhizome and it’s 
efficacy in healing many diseases like skin disorders has been proved, but it has low solubility 
and skin penetration. So in this study, preparation and evaluating the physiochemical properties 
of niosomal formulations of curcumin and assessing their cytotoxicity in 3T3 and MCF-7 cell 
line were performed. 
Methods: In this study curcumin niosomes were formulated by film hydration method. Different 
kinds of sorbitan esters (Span 20, 40, 60 and 80) and polysorbates (Tween 20, 40, 60 and 80) in 
the presence of cholesterol were used. The prepared niosomes were then filtered to decrease the 
particle sizes. Curcumin concentration was measured by UV spectrophotometry at 420 nm. In 
vitro characterization of nanoniosomes including microscopic observation for constituents 
separation, curcumin release studieso, size analysis, physical stability assessment during 6 
months period, the presence of crystal or surfactant drop and encapsulation efficiency 
calculations were studied. Finally cytotoxicity of nanoniosomes was evaluated by the MTT 
assay. 
Results: Among the all formed curcumin niosomes, only Cholestrol/tween 40 (50:50 % v/v) 
formulation containing 0/05% w/v curcumin with further filtration was selected as the best 
niosomal formulation because of its greater stability. The obtained average particle size was 
about 475 nm. Formed vesicles were physically stable because of their minimum size changes 
during 6 monthes storage at refrigerator temperature. The maximum percentage of encapsulation 
efficiency of curcumin was 78.5%. 18.7% of curcumin was released from niosomes over a 
period of 300 minutes. After all, superior formulation offered high cytotoxicity on MCF-7 
cancerous cell line while it has low cytotoxicity on 3T3 natural cell line. 
Discussion and conclusion: High encapsulation efficasy percentage of the compound, good 
stability of noisomes during storage at refrigerator temperature, the appropriate particle size 
distribution and slow release of the encapsulated curcumin and also suitable cytotoxicity on 
 ﻲﺳرﺎﻓ ﻪﺻﻼﺧ    4 
natural and cancerous cell lines bring up the possibility of using prepared noisome for further 
topical or parentral systems.  
Keywords: Niosome, stability, Curcumin, Psoriasis, Melanoma, Skin disorders, cytotoxicity, 
3T3 cell line, MCF-7 cell line. 
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